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Abstract of JP1 1142672 
PROBLEM TO BE SOLVED: To provide a clad 
layer pumping optical fiber having such a 
structural body capable of easily coupling 
pumping radiation to the optical fiber. 

SOLUTION: The refractive index of the inner clad 
layer of an article having a silica based optical 
fiber having a core 1 1 and the inner clad layer 12 
enclosing this core is below the refractive index 
of the core. The inner clad layer is enclosed by 
an outer clad layer. This outer clad layer has a 
first outer clad layer 13 between the inner clad 
layer and a second outer clad layer 14. The core, 
the inner clad layer, the first outer clad layer and 
the second outer clad layer are made of the glass 
obtd. from a preform. The refractive index of the 
first outer clad layer is below 1 .35 and the optical 
characteristic of the optical fiber of the first outer 
clad layer is independent from the second outer 
clad layer. 
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•tZiSM# f^-K y v— TJb 2> . 

[0033] 118(3. 1nmm%7 r 4 
Tn7r4;HS-^-t. RUKcfc^T. 8 3(3mi7HB17 
9 -y Ha. 84(3m2?Hffl7 9-y Ha. 85(3^yv- 
3— T'f y7'B2r^t-3\ 377 1 t(*lffll7 9 -y HB7 2 
(30 7 (C^ Ltz b 7) h (3(3'[§I t i> CDX'h h„ mi7f-P17 
9 -y Ha 8 3 <O^Stff^(3. y y 1.45 

J; 0 i.(3-S^Oh$ < H^(C(3 1 (CjfilA. 

[0034] m 2?Hffl7 9 -y HB 84(3— f&mz^'J# 
WkX'hh. d7)m2?Hffl79-y Ha84<3. 3£7t 4'\' 
M^^Sr&(J'$-r. tK7t4v\'^ 
^yv-3-f-(4718 5(;37^7 
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2> = <K [) *? — n — t~ 4 "y 7JM 8 5 (i n o 
(Zt>lz£tz nc immvrmnp zn-t 

h . i co&tw 7 «(£fc&fljW£2>7£7 T'fA'(np< 
ni<nc) timztl$>gx'h&. 

[0 0 3 5] I7?5'y K7r^^li, 7 7 -y h'if .ItV 
T7r^^- . HJ?8»17V 

mmcOTT'Jir-i'ay 
(cisv^Tti, 37li- ®W(eS!3fc<DK— 'nVP (flak G 
1 ) JaJtWfcHRH— (0k 
Er, Yb, Nd, Ho, Dy, TmCO 1 o£>.g> 
SfcTiiT)) £^-k2><, 

[0036] M«77'J a yCfcWt IJ, 37 
0 y^-^r < yyizSZ &*£S®fc-$- 

htzMZGe, P. Sn, Bmo&SMi«$C<7)7cfil 
5:^tn. MW/'j^-ygyCfcPTIk 37 
kl*l[||7 7>y 

(0k 1 . 5 5^m^) K$ix2> J: 

[00 3 7] *»i| l X777 7 K77-fA£75 
•y fao75 7H 

mxvr u— nzim lx z (7>xr 7 9 y k 7 7 >r at 

hMzfoh. 7 A 

^zgmmyi'-T- 4 yymizm^&z ta. &mt,z& 

yyzmm-tzzt&iis 
V&kcoyT'f^ZWzi-T -' f ^f-aigfciiiiw-STv 
-tm ^i/cowptt^issrigjgLT. yu-T-iyy* 
®%t,zmm.vt‘ &£<,zh&« 

[0038] £jgjW7V-f 4 T'T’ti, J:Z/ 

S3-f'fV/«l(:f«x^ b7Alf14**^Srk 

■6. Mfflfflyi '— t 4 >yiiZts 

(tl>t*«3fe7 7^A'c7)^!J - 7 — 3 — y-4 >yco%ffe 

(0k imm oSHfrCfc*. «:l;Si7rkN' 

cOXT^f-r -y7’f;k ^'J7- 3— r-f 

kWOSSU ^ixlciO-'K'jY-a-X'f vyz&mn 

y\s-7-- f 
So 

[0039] #2PJ!(CJ:2>:AJ;^7 7 4 A03Tkl*l 
«77 7Hl(i, 0iUtfMC VDTiJ: 7&&3fofrft(ci 
OMtIS. ZnziTnifyX fck rtffl!75 -y Kf-j. 

-rwrtMcBSSJtaSiU Wltl<b^7U7t 

-A$:^^(wJ:04'l|O.y H:37 77X (ifi-f) 
£•£&„ iC03TTO{i. Ge£irfrUftMcDgtff457* 
07r^lS:^S. :$3£ B J!(;:J:2>7 7-y ¥M^'yT7 
7-y ACijwtfcL -am & <, ^mmmm<7M±m k 
-AYh (0k Er, Yb) itt-TZ. W 77 H 
ll±-MC7>'l'-7 ( K-ntv^P) J>2>Y>fi 
y *7 V H — 7*7) i/ <J i] X'fc & . 

[0040] 37/«?77 Fry 7 *-A7)^|£ 

«» zcomm&z mcf^mx^. § ^ i> . 



(±, m29m?y'v KJf£r3T/f*l(l]7 7-y HfgJStll 
^ LTtfirg £«#-*- § 1 53 : 1 m m 
mzmffi-rz. zim-mm.b& v ^m^mm.y>yv * 
ijf^t7'jfi-/i&3 r/nm? 7 7H*7'j7t 

-A<7)jUffl[;:lSiiU 
S3 (overcladding) 

7yfa-7ll. 'eLT'ecOMffiS: 

7*y 7*— Mzmmt&ZLtlZX 07D7^-Atlf 

Zti6. 

[004 1 ] @2(i, fty 7 4 ^*n\Zfc<mcr>m±W 
tmt, Jil27HII7 7-y HI14 (ik-A'7 7-y 

-y-vztit>m2cos’m7 7 -y fjh=**. * lt 2 1 

{iv'y^^c94r-vh*7yf-a.-y2r*L, 

3ttt (web ) k**. *RWfc»*S<lS^y'e-3- 
f i/'/li, 0^ETVi^rV>„ 

[0042] lt±, BtHJLTiEB 

£ix2> *>£> 2> v kr EBS ixr v ' 2. . 
ftfeztitzmcoy^-ynmmzwAZti, &f&zti& 

m^7^-72 2 

(i, ^*t,zmifrzn^&frh&w±^-)i'Ztix\,'& 
(fflkA>fLTV'>2. ) iir - '. — 

^-7 2 2(1 ^t‘7yfa-72 1**5V4CSS4 

(^tGixTti 

fcG^) ^f J rt“7y7-A-7'*'gl^LTEB$ilTV^ 
y-l^ktOS (mtGiXX^h) . ZiX 
T t-fcflL *7rk \'f±7 'J7t-A 
?comz{&i&T'7xyt77"/ H 
Sk 7 7fR:t^ (necking region) SrS/ktC LT 

[ 0043 ] ;»c5ucifiv^^^-ris®5syjKj: 0 iPrt 
t3 7 •yyx£ix& . 3t7 T 4 AWJ 7 ^ — A*>/33l 
# (coixT £ 2, *k 

t ^m-h iSSSHS-f - b SJgtc* 
<%2>£Z'?it>tih. Zcotif&TZixG ^ 
tih. zti$>commm®<DEMz. ^7 xnmmmm 
wm&nmm'X, 774 * w* ^hm.mztzh 
$ixi.j:7^sepg$ix2.. TkSUciK&LTiA 
hmmt.% 774^tf3\z m^ti W37 7/^?ti 
htK ztLumm&jjiziim-f&mjjz 

■t 2.3K7 7 4 2. . 

[0044] 03«» *^^7r47N'<OBra5r^ 
U ^y^m j rt7yf-i-7'*''jS«LTEB$ix, 
x^-n P®fax^-x(±m t 
V\ 3 UiXT7^-7.^3 2(i^tS)t«c^^t-. >M 
ito.ifi7-3-ri yyim^Lx^z 

[0045] 04«. 03kS®-r2>^BJc93t774 
7<c7)a®0£7jrt#k psrax^.— Xti^EGilT^S. 

4 4 2li**K5 , J-f-*-7'0!>xT 
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7/<-7S; v 4 3liffifS\X'<—Xc7)XTX'<—X : £3k 
-To 

[0046]i5li, r A y<<7)®rE0Sr3rc 

* -v t 7 V f- .a — T'^COX ^.— xizm L hflX \ ' 6 . 
[0047] 3t7 N>'r y 7 *- A *» 6 § I fc » jWi 

6tzx>tiX. 3t7r-f AlidfUv-ffila— f -f >?& 
M?P£ix4. .1 4 .1 £: 7\ £fi 

[0048] *»Hfc:.k 43fc7 r 4 AfcL 7 5 -y HJgiK 
yrv-^fh 4 V <O«E*fi8lf0>-r A T)V 9 x 

xYXrA Alcff # 4fU x "j F 

7rl 7 <jW»H £ il4 £> 4»9>4 ^SlX^m^X r A 
rtzimt&zkitttbiu,. *wm %.? t a/< 
fi, fe&nmWVTy.TJl'Xxv VXtA^XK)^**) 
%’<co#y?°yt$:t)tyTA;<t,z&-£rthzktfT%z>. 
*«®03I67 r 9 «y F*ffi 

5'>'*' , *3MW 4 ;tm 4 . 

[0049] *JH0fcJ: 491:7 T 4 Ati. 
«7y^nyv-f<y/i:aij(ii^ 
rRJSBB^T-f^TV— t* T7>'fiy8Six4£>4t9>4 
«WC*fttB03t 7rl y<Sr 4 -r t <3fi 

4. *JttBfc:J:4J:T99-y K7r-f^rt<0fi^/U- 

aaw>Mw^— f-f 

ttaptt**®< dixie J: i)S3-f -f y^PSIt*S-r 
[0050111611, *¥twx>y£? r A 

mm&izx&mwmzm-?. $ 2*0799 fji£77 

/ftffl 9x-y FmzfflgZit&XT? x ‘y F 

ti-5# 'Ok&XJRtih, ZX>?rAJ<li. #'Jx-x- 

y-JV?* -tUu^u. 

[00 5 iii9[i, *ftmz£h?x»yY m*>r? 
rA;<u-u i $m-t. #yrv-x9i litfyywstft 
9 2 Sr JKHU Zil£timx>3£!ma9 31ZJ:9%?T 
-1A'94C037/I*li77y dCT? 

H'A-X — V^yXWMitti^At? r A y^nxTftcr, F —vs* 
VFSFPfclffljBU l^-lf«»9 70J«BiM#fcffiyli: 
4. 9 5, 9 6(lf*«7r^A'/7^-f-f>/ 

k'f -f . F— if 

2&If9 7*>'l#4ix4,, 

[0 0 5 2] H^fi?lj3r/rtffll^9-y Fry 7*— A 
if, ltMGek, 0. 5t;l%Ybt, 4t;b%P 
t, 6^%A12:F-7*L/S>'U^S:iy';^S8f-A- 
7" (M20mm, F*tfS14. 7mm) <Drt{!Kettf8 
(MCVDleJrO) :o7 

!)7#- A£l. 7 2mm«Ig<937 (37tf)An 
«, 0. 0048) k, 13. 4 5mmc9W2$rW-r4 
<P9Zt>-y FlZXy-yyxLt:. I«7 U 7 1 



9X2 5mm(7)y!)^8f i-yjfflt'T 2 1 . 1mm 
c^MKer*-;-*? 5 ■/ F l ,1k. 

[ 0 0 5 3 ] d<97°l> ?*— AS: 1 1 . 9mm07W2fc 
&4J:33li*ffiffU 1 62FcO^U^Sdf^b:9Uf-i 
—7" (0. 5 0 8mmX 0 . 718 mm) £2#X>A-jl 

- xnmzfttzimm lx aat * hzkizx 'mwt 

tz. fi^(9iftt7 l Jfi-7ll, ArCOM^X-mtX. 
Zco^Zy-'J? *-Mzmm-t&Zklz£ 9XV?yf 
— Ad 7 Fleg^L*. dcofflititti, ^7>f£19mm 
X 2 5 mmX>y 9 ^*yJ--A7 9 y Ff-*-7W::j$A 
Six*:. dcD*&£ffc<D— 7 
W37D7 Fidfr&U iy-;l^ix£SgBS:)&£-f4 
£o+#M*L*:. 

[0054] 7 r 4 rttfcs— ^$<l3tSi8gP<59RWggP*» 
4-£<7>f£3l£fe*'iX, df+t7'Jf i -7H<9if ; A’'y7 
*W?mYtr-( SJaHS-Wr^J: 5 lelTe. §1 
99 0rC. . 3m/ 

#T\ 1 2 5 fJLmCVmMX)? r A J<m§bi\tz. t£i£7> 
UVEHb-FUv-^^^fttcJ; nmiSLfz. fr< LX 
i%t>ixfzyt?rAs<<r>xT<DW&l±. 5. 8,umT', ft 
«?9-yFJftf)Ittffii7 lxtmT, mi^m?xv F® 
C9H$[±2. 7xcmT\ »7i7V}JI£{iO . 6 3/imt 
£>-?*;. I^7T'fA'c0i;7l^7*H19 0 0nm 
Tbxtz. 

[0iifOlB#*iKH3 

mi ] ^mzx^y6?7A^commm 
[02] m&c?)*m®mzt>lf2>A;%pm%.yrAJ<X> 
mmm 

[033 *Wnx>Jt? t A yN'OBfffiH 
[04 ] *wmyt? r AJ<cr>mmm 

[05] *3&Bjcoft7 7 4 y^commm 

[06] XT 9x y FftyrA^comWcoiE&mm^ 

MM^mxmMLtzm 

[07] Qt%Affifc\,z\%Z>T 3.7)V ? 7 -y YXrA^ffy^ 
^ffiDf^ToT 7 A ^l'2r^'^'0 

[08] *&W?>%;?7A;'<X)Ai$bffiirrm7'u?7A/L 
Sr **0 

[09] *%*. mz£Z>mS.X$>Z>XT9x-y F3t7 7A 
^ZMUbL tz? x x VJMAiyy’l'—f SrS-f'T'o y 70 

10 yt?7A>< 

11 y7f;R-l'37 

1 2 TVFf-^E- Frt®l7 7 -y FH 

13 ^1 7hi!17 x >y F« 

14 SB2WH7 9>y F® (rl-A^^.y Ff-A-7’) 

1 5 *') x-x-r- 4 yym 

2 1 Jf+t59fi-7 

2 2 Ptl3 7^.-7. 

3 1 x77^-7 

3 2,41 




(9) 



WiW 11-142672 



[08] 



sjti 




[09] 



XW 







7rY/t 79^ 




3fc7r-f7t 




> fU-T-f'S? 




u-mm 



yuy 



(71)tiimA 596077259 

600 Mountain Avenue, 
Murray Hill, New Je 
rsey 07974-0636U. S. A. 



(72) U^-h 73.yl 7^T7- 

Tt< 9*^11, 07928 

-, y-y. T*f 

x-x- 37 





